Background: Acoustic stimulation offers a potential treatment approach for tinnitus but also insights in its basic mechanisms by short-term tinnitus suppression called residual inhibition (RI). The effects of RI were found to be depending on intensity, length or sound types covering the individual tinnitus characteristics. In patients with tonal tinnitus RI was increased with amplitude modulated (AM) pure tones at the individual tinnitus frequency while the effects of modulated noise sounds have not been systematically researched.
Introduction valence and arousal of each single stimuli with pictorial manikin scales [Bradley and Lang, 1994] . 143 Statistical Analysis 144 All statistical analysis were performed using the statistic software R (R version 3.4.3; R Foundation 145 for Statistical Computing, Austria) and the packages "psych", "emmeans", "sjstats" and "lme4". 146 Tinnitus loudness and stimulus evaluation (valence and arousal) data were analyzed by means of 147 linear mixed effect models according to the following formula: Y i ∼ X i β + Z i u i + i , whereby 148 Y i represents the dependent variable, X i is the particular predictor or so called fixed effect of 149 the model with β as its weight estimates. The notion Z i describes the random effect with the 150 corresponding random vector u i , plus i serves as the random vector of the model fit error. In 151 order to identify the respective model with the best fit for the data, a step-wise selection approach 152 was carried out by gradually adding a new fixed effect to the model. In a next step the model was 153 compared to a corresponding "null" model without the fixed effect with a Likelihood Ratio Test 154 (LRT) [Harrison et al., 2018] . Model-fitting procedure was performed for each dependent variable, 155 denoted as response (tinnitus loudness, valence, arousal), individually and tested the following 156 predictors as well as their interactions: condition (stimuli used; see acoustic stimulation section), 157 group (noise-like tinnitus, tonal tinnitus), time (0sec, 30sec, 60sec, 90sec, 120sec, 150sec, 180sec 158 after stimulation end), gender (male, female), age, tinnitus duration, tinnitus loudness (according 159 to first tinnitus matching), MML and tinnitus distress (TQ sum score). The proportion of explained 160 variance was identified by marginal (variance of the fixed effects) and conditional (variance of fixed 161 and random effects) R 2 [Nakagawa et al., 2017] . In any of the fitted models, participant (id) was 162 treated as a random effect. Fixed effects of the final model were tested via expected mean square 163 approach. Post-hoc Tukey-tests were calculated to contrast responses for condition and group. In 164 order to test for a potential bias due to the sequence of the stimuli used for acoustic stimulation 165 (position effect), a median split was conducted on the positions variable and differences in means 166 were then tested with student t-tests.
167
Analysis of descriptive group differences (noise-like vs. tonal tinnitus) for parametric variables 168 were conducted by the means of two-sample t-tests. Assumptions of normal distribution Wilk-Test) and homoscedasticity (F-test) were tested and if violated, non-parametric testing via 170 independent sample Mann-Whitney U-tests was used.
171
Categorical data was analyzed by Fisher´s exact tests, due to cell frequencies below 5 in all vari-172 ables.
173
Reliability for the matching procedure (between first and second matching round) was assessed via for tinnitus loudness and tinnitus or centre frequency. Statistical significance was defined as p ≤
176
.05 for all analysis.
(noise-like and tonal tinnitus) can be found in table 1. A Fisher´s exact test was able to identify 181 a significant association between gender and the type of tinnitus. In the group with tonal tinnitus 182 the proportion of female patients was significantly lower (p = .03). Statistical testing revealed 183 significant differences in terms of tinnitus duration and the subjective rating of tinnitus loudness 184 (VAS loudness), with noise-like tinnitus patients showing a shorter duration of tinnitus (t (26.95) 185 = -2.45, p = .02) and evaluating their tinnitus loudness lower (U = 57.00, p = .04). Further, no 186 differences were found in TQ (t (26.90) = -.36, p = .72), THI (t (26.26) = .22, p = .83) or HQ9 (t (25.28) 187 = -.09, p = .93) scores among the two subgroups. (24.12) = -2.20, p = .04) in the group of noise-like tinnitus. On the basis of a consolidation of these 193 audiometric and tinnitometric findings, figure 1 indicates an overlap of tinnitus frequency with the 194 frequency of HL. As might be expected, the length of the first and second matching process was 195 significant shorter in tonal tinnitus patients (cf. table 1). Mean HL difference for both ears were 196 not significant different between groups (left: t (24.19) = .60, p = .55; right: t (24.25) = .69, p = .50).
197
In both groups the HL was more pronounced on the left side.
198
There were positive significant correlations between the first and the second matching for tinnitus 199 loudness (noise-like: r = .77, p < .01; tonal: r = .73, p = < .01) in both groups. With respect to 200 tinnitus/ centre frequency a positive significant correlation was only observed in the tonal tinnitus 201 group (noise-like: r = .14, p = .64; tonal: r = .65, p = < .01).
as elicited by MML, tinnitus matching and also in subjective ratings via VAS scales was found 281 to be significant higher in the tonal subgroup. On the other hand, with no meaningful difference 282 in HL between the groups and in consequence similar SLs, the putative confounding influence of 283 these measures may play a negligible role. An in-depth analysis of the noise-like tinnitus group 284 exclusively, demonstrated no statistical differences in tinnitus loudness ratings with respect to the 285 used stimuli in a similar fashion as the analysis of the whole study sample.
286
However, since bandwidth of BP filter settings in tonal tinnitus patients was set to a range of one 287 octave around the indiviual tinnitus frequency, whereas noise-like patients were able to individually 288 adjust the BP filter settings, the differences in the subgroups may also derive from discrepancies in 289 stimuli creation.
290
It is naturally supposed, that a stimulation with noise is more pleasant or tolerable than a stimu-291 lation with pure tones. Unlike this assumption, our findings reveal a similar tolerability pattern figure 4 ). The analysis conducted also show, that AM might lead to more arousal as indicated on 294 a descriptive level as well as the significant difference between IBP and IBP40 (cf. table 7). As 295 must be expected, the lower intensity stimulus (IBP10 MML) had the lowest arousal and highest 296 valence ratings. 297 Our results indicate that the used matching method is feasible for determining tinnitus charac-298 teristics. In detail there was good consistency for both tinnitus loudness and frequency for both The generalizability of these results is subject to certain limitations. As already discussed above, 304 the significantly lower tinnitus loudness in the group of noise-like tinnitus could weaken our find-305 ings of subgroup differences in short-term tinnitus suppression. However, as no difference in HL 306 and equality in SL were observed, this may not play a significant role. For each stimuli the tinnitus loudness rating over all time points is plotted separated for noise-like and tonal tinnitus (confidence intervals at 95% shown as brackets). Overall, each stimulus was able to suppress tinnitus loudness (cf. table S1). In terms of suppression averaged over time but also at T0, stimulus IBP appeared to produce the strongest effect on loudness in the noise-like tinnitus group. Whereas in the tonal group, stimulus IBP40 induced the lowest tinnitus loudness on average. However, directly after stimulation WN40 showed the strongest suppression. Figure 3 : Mean suppression differences between groups. Time curve of the averaged tinnitus suppression values splitted for tonal and noise-like tinnitus. Standard deviation for the mean suppression data of each group is plotted as a grey ribbon. Differences between the two subgroups were found to be significant. 5.17 ± 1.65 5.00 2.00 8.00 5.00 ± 2.33 5.00 1.00 9.00 IBP10 MML 4.10 ± 1.70 4.00 .00 8.00 5.66 ± 2.00 5.00 2.00 9.00 IBP40 5.66 ± 1.52 6.00 2.00 8.00 4.59 ± 2.20 4.00 1.00 9.00 WN 4.93 ± 1.89 5.00 1.00 8.00 5.03 ± 2.58 5.00 1.00 9.00 WN10 5.41 ± 1.52 5.00 3.00 9.00 4.38 ± 2.03 4.00 1.00 9.00 WN40 5.55 ± 1.88 5.00 1.00 9.00 3.97 ± 1.90 3.00 1.00 9.00
Noise-like IBP 3.86 ± 1.88 4.00 1.00 7.00 5.86 ± 2.21 6.00 2.00 9.00 IBP10 4.93 ± 1.69 5.00 3.00 8.00 5.29 ± 2.58 5.50 1.00 9.00 IBP10 MML 3.71 ± 1.33 3.50 2.00 6.00 5.93 ± 2.16 6.00 2.00 9.00 IBP40 5.36 ± 1.50 5.00 3.00 8.00 5.00 ± 2.29 5.00 1.00 9.00 WN 4.57 ± 1.45 5.00 2.00 7.00 5.21 ± 2.33 5.00 2.00 9.00 WN10 5.36 ± 1.50 5.00 3.00 8.00 4.50 ± 2.21 4.00 1.00 9.00 WN40 5.57 ± 2.34 6.00 1.00 9.00 3.79 ± 2.22 3.00 1.00 9.00
Tonal IBP 5.20 ± 1.42 5.00 3.00 7.00 4.53 ± 1.81 4.00 2.00 8.00 IBP10 5.40 ± 1.64 5.00 2.00 7.00 4.73 ± 2.12 4.00 2.00 9.00 IBP10 MML 4.47 ± 1.96 5.00 .00 8.00 5.40 ± 1.88 5.00 3.00 9.00 IBP40 5.93 ± 1.53 6.00 2.00 8.00 4.20 ± 2.11 3.00 1.00 8.00 WN 5.27 ± 2.22 5.00 1.00 8.00 4.87 ± 2.88 5.00 1.00 9.00 WN10 5.47 ± 1.60 5.00 3.00 9.00 4.27 ± 1.91 4.00 1.00 7.00 WN40 5.53 ± 1.41 5.00 3.00 8.00 4.13 ± 1.60 4.00 2.00 7.00 
